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ABSTRACT 
 
 
 
Soil Moisture Ocean Salinity satellite exploits the frequency of 1.4 gigahertz 
which represents the best conditions for salinity retrieval. The new challenge is to 
interpret the observed brightness temperature into the salinity. The main objective of 
this study is to measure the sea surface salinity in the South China Sea using the 
Levenberg Marquardt algorithm. The methodology of this study involves the 
mapping of this algorithm to solve the non-linear least squares in order to obtain the 
salinity. The salinity was estimated based on the comparison between brightness 
temperature measured and brightness temperature simulated value of the successive 
iteration. The difference between both brightness temperature values is compared to 
the desired threshold at each iteration, this recursive process either updates the 
brightness temperature simulated or finally terminated if the brightness temperature 
difference is lower or higher than that threshold respectively. The salinity values 
estimated from the designed of Levenberg Marquardt algorithm tools were 
assembled, thus maps of sea surface salinity were produced. Some accuracy analyses 
were carried out to identify the appropriateness of a Levenberg Marquardt algorithm 
for the salinity retrieval. The results of the regression analysis and Pearson 
Correlation Coefficient indicate that sea surface salinity measured performs high 
correlation with the sea truth data, which is 0.9042 and ±0. 9509 psu, respectively. 
The analysis of variance by testing the hypothesis indicates that there is no 
substantial difference between the mean of sea surface salinity from the satellite and 
sea truth data. The root mean square error of measured sea surface salinity is smaller 
compared to the sea truth data values. In conclusion, the appropriateness of 
Levenberg Marquardt algorithm in inverting the salinity in the non-linear technique 
proved as a solution for ill-posed inversion that estimates the sea surface salinity 
from the Soil Moisture Ocean Salinity brightness temperature.  
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ABSTRAK 
 
 
 
Satelit Kelembapan Tanah Kemasinan Laut mengaplikasi frekuensi sebanyak 
1.4 gigahertz di mana ia merupakan jalur yang terbaik bagi penganggaran kemasinan. 
Cabaran baru ialah untuk mengadaptasi suhu kecerahan yang dicerap kepada kadar 
kemasinan. Objektif utama kajian ini adalah untuk menentukan kemasinan 
permukaan laut di Laut China Selatan menggunakan algoritma Levenberg 
Marquardt. Kaedah digunapakai dalam kajian ini melibatkan penggunaan algoritma 
tersebut untuk menyelesaikan kuasa dua terkecil tidak langsung dalam menentukan 
kadar kemasinan. Nilai kemasinan dianggar berdasarkan perbandingan di antara 
cerapan suhu kecerahan dan simulasi suhu kecerahan untuk lelaran berterusan. 
Perbezaan di antara kedua-dua suhu pencerahan dibandingkan dengan nilai ambang 
yang dikehendaki pada setiap lelaran dan proses rekursif ini samada akan 
mengemaskini semula nilai simulasi suhu kecerahan atau prosesnya ditamatkan 
sekiranya perbezaan suhu kecerahan lebih rendah atau lebih tinggi daripada nilai 
ambang masing-masing. Penganggaran kadar kemasinan daripada algoritma 
Levenberg Marquardt yang direka telah dikumpul, seterusnya menghasilkan peta 
kemasinan permukaan laut. Beberapa analisis ketepatan  dijalankan bagi menilai 
kesesuaian algoritma Levenberg Marquardt terhadap penentuan kadar kemasinan. 
Hasil bagi analisis regresi dan Pekali Hubungan Pearson menunjukkan kadar 
kemasinan laut memberikan perkaitan yang paling hampir dengan data lapangan, 
iaitu masing-masing merekodkan 0.9042 dan ±0.9509 psu. Analisis kepelbagaian 
dengan menguji hipotesis menunjukkan tiada perbezaan yang ketara di antara purata 
kadar kemasinan laut daripada data satelit dan data lapangan. Ralat punca min kuasa 
dua bagi  kadar kemasinan yang dicerap adalah lebih kecil berbanding nilai data 
lapangan. Kesimpulannya, kesesuaian algoritma Levenberg Marquardt dalam 
penyongsangan kadar kemasinan bagi teknik tidak langsung terbukti sebagai satu 
kaedah penyelesaian untuk menentukadar kemasinan laut daripada suhu kecerahan 
Kelembapan Tanah Kemasinan Laut. 
 
 
 
 
 
 
 
 
